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PART 178—SPECIFICATIONS FOR
PACKAGINGS

Sec.

178.1 Purpose and scope.

178.2 Applicability and responsibility.
178.3 Marking of packagings.

Subpart A [Reserved]

Subpart B—Specifications for Inside
Containers, and Linings

178.33 Specification 2P; inner nonrefillable
metal receptacles.

178.33-1 Compliance.

Type and size.

Inspection.

Duties of inspector.

Material.

Manufacture.

Wall thickness.

Tests.

178.33-9 Marking.

178.33a Specification 2Q; inner nonrefillable
metal receptacles.

178.33a-1 Compliance.

178.33a-2 Type and size.

178.33a-3 Inspection.

178.33a-4 Duties of inspector.

178.33a-5 Material.

178.33a-6 Manufacture.

178.33a-7 Wall thickness.

178.33a-8 Tests.

178.33a-9 Marking.

Subpart C—Specifications for Cylinders

178.35 General requirements for specifica-
tion cylinders.

178.36 Specification 3A and 3AX seamless
steel cylinders.

178.37 Specification 3AA and 3AAX seamless
steel cylinders.

178.38 Specification 3B seamless steel cyl-
inders.

178.39 Specification
cylinders.

178.42 Specification 3E seamless steel cyl-
inders.

178.44 Specification 3HT seamless steel cyl-
inders for aircraft use.

178.45 Specification 3T seamless steel cyl-
inders.

178.46 Specification
minum cylinders.

178.47 Specification 4DS welded stainless
steel cylinders for aircraft use.

178.50 Specification 4B welded or brazed
steel cylinders.

178.51 Specification 4BA welded or brazed
steel cylinders.

178.53 Specification 4D welded steel
inders for aircraft use.

178.55 Specification 4B240ET welded or
brazed cylinders.

3BN seamless nickel

3AL seamless alu-

cyl-
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178.56 Specification 4AA480 welded steel cyl-
inders.

178.57 Specification 4L welded insulated cyl-
inders.

178.58 Specification 4DA welded steel cyl-
inders for aircraft use.

178.59 Specification 8 steel cylinders with
porous fillings for acetylene.

178.60 Specification 8AL steel cylinders
with porous fillings for acetylene.

178.61 Specification 4BW welded steel cyl-
inders with electric-arc welded longitu-
dinal seam.

178.65 Specification 39 non-reusable (non-re-
fillable) cylinders.

178.68 Specification 4E welded aluminum
cylinders.

APPENDIX A TO SUBPART C OF PART 178-IL-
LUSTRATIONS: CYLINDER TENSILE SAMPLE

Subparts D-G [Reserved]

Subpart H—Specifications for Portable

Tanks
178.245 Specification 51; steel portable
tanks.
178.245-1 Requirements for design and con-
struction.

178.245-2 Material.

178.245-3 Design pressure.

178.245-4 Tank mountings.

178.245-5 Protection of valves and acces-
sories.

178.245-6 Name plate.

178.245-7 Report.

178.251—178.253-5 [Reserved]

178.255 Specification 60; steel portable
tanks.
178.255-1 General requirements.

178.255-2 Material.

178.255-3 Expansion domes.

178.255-4 Closures for manholes and domes.

178.255-5 Bottom discharge outlets.

178.255-6 Loading and unloading accessories.

178.255-7 Protection of valves and acces-
sories.

178.255-8 Safety devices.

178.255-9 Compartments.

178.255-10 Lining.

178.255-11 Tank mountings.

178.255-12 Pressure test.

178.255-13 Repair of tanks.

178.255-14 Marking.

178.255-15 Report.

178.270 Specification IM 101 and IM 102 steel
portable tanks; general design and con-
struction requirements.

178.270-1 Specification requirements for IM
101 and IM 102 steel portable tanks.

178.270-2 General.

178.270-3 Materials of construction.

178.270-4 Structural integrity.

178.270-5 Minimum thickness of shells and
heads.

178.270-6 Tank supports,
lifting attachments.

frameworks and
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178.270-7 Joints in tank shells.

178.270-8 Protection of valves and acces-
sories.

178.270-9 Inspection openings.

178.270-10 External design pressure.

178.270-11 Pressure and vacuum relief de-

vices.
178.270-12 Valves, nozzles, piping, and gaug-
ing devices.

178.270-13 Testing.

178.270-14 Marking of tanks.

178.271 Specification IM 101 steel portable
tanks.

178.271-1 General requirements.

178.272 Specification IM 102 steel portable
tanks.

178.272-1 General requirements.

178.272-2 Minimum thickness of shells and
heads.

178.273 Approval of Specification IM port-
able tanks and UN portable tanks.

178.274 Specification for UN portable tanks.

178.275 Specification for UN Portable Tanks
intended for the transportation of liquid
and solid hazardous materials.

178.276 Requirements for the design, con-
struction, inspection and testing of port-
able tanks intended for the transpor-
tation of non-refrigerated liquefied com-
pressed gases.

178.277 Requirements for the design, con-
struction, inspection and testing of port-
able tanks intended for the transpor-
tation of refrigerated liquefied gases.

Subpart | [Reserved]

Subpart J—Specifications for Containers for
Motor Vehicle Transportation

178.318 Specification MC 201; container for
detonators and percussion caps.

178.318-1 Scope.

178.318-2 Container.

178.318-3 Marking.

178.320 General requirements applicable to
all DOT specification cargo tank motor
vehicles.

178.337 Specification MC 331; cargo tank
motor vehicle primarily for transpor-
tation of compressed gases as defined in
subpart G of part 173 of this subchapter.

178.337-1 General requirements.

178.337-2 Material.

178.337-3 Structural integrity.

178.337-4 Joints.

178.337-5 Bulkheads, baffles and ring stiff-
eners.

178.337-6

178.337-7

Closure for manhole.
Overturn protection.
178.337-8 Openings, inlets and outlets.
178.337-9 Pressure relief devices,
valves, hoses, and fittings.
178.337-10 Accident damage protection.
178.337-11 Emergency discharge control.
178.337-12 [Reserved]
178.337-13 Supporting and anchoring.

piping,
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178.337-14

178.337-15

178.337-16

178.337-17 Marking.

178.337-18 Certification.

178.338 Specification MC-338;
cargo tank motor vehicle.

178.338-1 General requirements.

178.338-2 Material.

178.338-3 Structural integrity.

178.338-4 Joints.

178.338-5 Stiffening rings.

178.338-6 Manholes.

178.338-7 Openings.

178.338-8 Pressure relief devices,
valves, and fittings.

178.338-9 Holding time.

178.338-10 Accident damage protection.

178.338-11 Discharge control devices.

178.338-12 Shear section.

178.338-13 Supporting and anchoring.

178.338-14 Gauging devices.

178.338-15 Cleanliness.

178.338-16 Inspection and testing.

178.338-17 Pumps and compressors.

178.338-18 Marking.

178.338-19 Certification.

178.340-178.343 [Reserved]

178.345 General design and construction re-
quirements applicable to Specification
DOT 406 (§178.346), DOT 407 (§178.347), and
DOT 412 (§178.348) cargo tank motor vehi-
cles.

178.345-1

178.345-2

178.345-3

178.345-4

178.345-5

178.345-6

178.345-7

178.345-8

178.345-9
tions.

178.345-10

178.345-11

178.345-12

178.345-13

178.345-14 Marking.

178.345-15 Certification.

178.346 Specification DOT 406; cargo tank
motor vehicle.

178.346-1 General requirements.

178.346-2 Material and thickness of mate-
rial.

178.346-3

178.346-4 Outlets.

178.346-5 Pressure and leakage tests.

178.347 Specification DOT 407; cargo tank
motor vehicle.

178.347-1 General requirements.

178.347-2 Material and thickness of mate-
rial.

178.347-3

Gauging devices.
Pumps and compressors.
Testing.

insulated

piping,

General requirements.

Material and material thickness.
Structural integrity.

Joints.

Manhole assemblies.

Supports and anchoring.
Circumferential reinforcements.
Accident damage protection.
Pumps, piping, hoses and connec-

Pressure relief.

Tank outlets.

Gauging devices.

Pressure and leakage tests.

Pressure relief.

Manhole assemblies.

178.347-4 Pressure relief.

178.347-5 Pressure and leakage test.

178.348 Specification DOT 412; cargo tank
motor vehicle.
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178.348-1
178.348-2
rial.
178.348-3
tions.
178.348-4
178.348-5

General requirements.
Material and thickness of mate-

Pumps, piping, hoses and connec-

Pressure relief.
Pressure and leakage test.

Subpart K—Specifications for Packagings
for Class 7 (Radioactive) Materials

178.350 Specification 7A; general packaging,
Type A.

178.352 Specification 6L; metal packaging.

178.352-1 General requirements.

178.352-2 Rated capacity.

178.352-3 General construction
ments.

178.352-4 Welding.

178.352-5 Closure.

178.352-6 Markings.

178.354 Specification 6M; metal packaging.

178.354-1 General requirements.

178.354-2 Rated capacity.

178.354-3 General construction
ments.

178.354-4 Closure.

178.354-5 Markings.

178.356 Specification 20PF phenolic-foam in-
sulated, metal overpack.

178.356-1 General requirements.

178.356-2 Materials of construction
other requirements.

178.356-3 Tests.

178.356-4 Required markings.

178.356-5 Typical assembly detail.

178.358 Specification 21PF fire and shock re-
sistant, phenolic-foam insulated, metal
overpack.

178.358-1 General requirements.

178.358-2 Materials of construction
other requirements.

178.358-3 Modification of
21PF-1 overpacks.

178.358-4 Construction of
21PF-1B overpacks.

178.358-5 Required markings.

178.358-6 Typical assembly detail.

178.360 Specification 2R; inside containment
vessel.

178.360-1 General requirements.

178.360-2 Manufacture.

178.360-3 Dimensions.

178.360-4 Closure devices.

178.362 Specification 20WC wooden protec-
tive jacket.

178.362-1 General requirements.

178.362-2 Materials of construction.

178.362-3 Closure.

178.362-4 Tests.

178.362-5 Painting.

178.362-6 Marking.

178.362-7 Typical assembly sketches.

178.364 Specification 21WC wooden-steel
protective overpack.

178.364-1 General requirements.

require-

require-

and

and
Specification

Specification
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178.364-2 Materials of
other requirements.
178.364-3 Closure.
178.364-4 Tests.
178.364-5 Required marking.
178.364-6 Typical assembly detail.

construction and

Subpart L—Non-bulk Performance-
Oriented Packaging Standards

Sec.

178.500
178.502
178.503
178.504

Purpose, scope and definitions.

Identification codes for packagings.

Marking of packagings.

Standards for steel drums.

178.505 Standards for aluminum drums.

178.506 Standards for metal drums other
than steel or aluminum.

178.507 Standards for plywood drums.

178.508 Standards for fiber drums.

178.509 Standards for plastic drums and
jerricans.

178.510 Standards for wooden barrels.

178.511 Standards for aluminum and steel
jerricans.

178.512 Standards for steel
boxes.

178.513 Standards for boxes of natural wood.

178.514 Standards for plywood boxes.

178.515 Standards for reconstituted wood
boxes.

178.516 Standards for fiberboard boxes.

178.517 Standards for plastic boxes.

178.518 Standards for woven plastic bags.

178.519 Standards for plastic film bags.

178.520 Standards for textile bags.

178.521 Standards for paper bags.

178.522 Standards for composite packagings
with inner plastic receptacles.

178.523 Standards for composite packagings
with inner glass, porcelain, or stoneware
receptacles.

or aluminum

Subpart M—Testing of Non-bulk
Packagings and Packages

178.600 Purpose and scope.

178.601 General requirements.

178.602 Preparation of packagings and pack-
ages for testing.

178.603 Drop test.

178.604 Leakproofness test.

178.605 Hydrostatic pressure test.

178.606 Stacking test.

178.607 Cooperage test for bung-type wooden
barrels.

178.608 Vibration standard.

178.609 Test requirements for packagings for
infectious substances.

Subpart N—IBC Performance-Oriented

Standards
178.700 Purpose, scope and definitions.
178.702 1BC codes.

178.703
178.704

Marking of IBCs.
General IBC standards.
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178.705
178.706
178.707
178.708

Standards for metal I1BCs.

Standards for rigid plastic IBCs.

Standards for composite IBCs.

Standards for fiberboard IBCs.

178.709 Standards for wooden IBCs.

178.710 Standards for flexible intermediate
bulk containers.

Subpart O—Testing of IBCs

178.800 Purpose and scope.

178.801 General requirements.

178.802 Preparation of fiberboard IBCs for
testing.

178.803 Testing and certification of IBCs.

178.810 Drop test.

178.811 Bottom lift test.

178.812 Top lift test.

178.813 Leakproofness test.

178.814 Hydrostatic pressure test.

178.815 Stacking test.

178.816 Topple test.

178.817 Righting test.

178.818 Tear test.

178.819 Vibration test.

APPENDIX A TO PART 178—SPECIFICATIONS FOR
STEEL

APPENDIX B TO PART 178—ALTERNATIVE
LEAKPROOFNESS TEST METHODS

APPENDIX C TO PART 178—NOMINAL AND MIN-
IMUM THICKNESSES OF STEEL DRUMS AND
JERRICANS

AUTHORITY: 49 U.S.C. 5101-5127; 49 CFR 1.53.

§178.1 Purpose and scope.

This part prescribes the manufac-
turing and testing specifications for
packaging and containers used for the
transportation of hazardous materials
in commerce.

[Amdt. 178-40, 42 FR 2689, Jan. 13, 1977. Redes-
ignated by Amdt. 178-97, 55 FR 52715, Dec. 21,
1990]

§178.2 Applicability and
bility.

(a) Applicability. (1) The requirements
of this part apply to packagings manu-
factured—

(i) To a DOT specification, regardless
of country of manufacture; or

(ii) To a UN standard, for packagings
manufactured within the United
States. For UN standard packagings
manufactured outside the United
States, see §173.24(d)(2) of this sub-
chapter. For UN standard packagings
for which standards are not prescribed
in this part, see §178.3(b).

(2) A manufacturer of a packaging
subject to the requirements of this part
is primarily responsible for compliance

responsi-

§178.2

with the requirements of this part.
However, any person who performs a
function prescribed in this part shall
perform that function in accordance
with this part.

(b) Specification markings. When this
part requires that a packaging be
marked with a DOT specification or UN
standard marking, marking of the
packaging with the appropriate DOT or
UN markings is the certification that—

(1) Except as otherwise provided in
this section, all requirements of the
DOT specification or UN standard, in-
cluding performance tests, are met;
and

(2) All functions performed by, or on
behalf of, the person whose name or
symbol appears as part of the marking
conform to requirements specified in
this part.

(c) Notification. Except as specifically
provided in §§178.337-18 and 178.345-10 of
this part, the manufacturer or other
person certifying compliance with the
requirements of this part, and each
subsequent distributor of that pack-
aging shall—

(1) Notify in writing each person to
whom that packaging is transferred—

(i) Of all requirements in this part
not met at the time of transfer, and

(ii) With information specifying the
type(s) and dimensions of the closures,
including gaskets and any other com-
ponents needed to ensure that the
packaging is capable of successfully
passing the applicable performance
tests and the general packaging re-
quirements in §173.24 and for transpor-
tation by aircraft, if applicable, §173.27
of this subchapter. This information
must include any procedures to be fol-
lowed, including closure instructions
for inner packagings and receptacles,
to effectively assemble and close the
packaging for the purpose of pre-
venting leakage in transportation. For
packagings intended for transportation
by aircraft, this information must in-
clude relevant guidance to ensure that
the packaging, as prepared for trans-
portation, will withstand the pressure
differential requirements in §173.27 of
this subchapter.

(2) Retain copies of each written no-
tification for at least one year from
date of issuance; and
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(3) Make copies of all written notifi-
cations available for inspection by a
representative of the Department.

(d) Except as provided in paragraph
(c) of this section, a packaging not con-
forming to the applicable specifica-
tions or standards in this part may not
be marked to indicate such conform-
ance.

(e) Definitions. For the purpose of this
part—

Manufacturer means the person whose
name and address or symbol appears as
part of the specification markings re-
quired by this part or, for a packaging
marked with the symbol of an approval
agency, the person on whose behalf the
approval agency certifies the pack-
aging.

Specification markings mean the pack-
aging identification markings required
by this part including, where applica-
ble, the name and address or symbol of
the packaging manufacturer or ap-
proval agency.

(f) No packaging may be manufac-
tured or marked to a packaging speci-
fication that was in effect on Sep-
tember 30, 1991, and that was removed
from this part 178 by a rule published
in the FEDERAL REGISTER on December
21, 1990 and effective October 1, 1991.

[Amdt. 178-97, 55 FR 52715, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
117, 62 FR 14338, Mar. 26, 1997; 68 FR 45041,
July 31, 2003]

§178.3 Marking of packagings.

(a) Each packaging represented as
manufactured to a DOT specification
or a UN standard must be marked on a
non-removable component of the pack-
aging with specification markings con-
forming to the applicable specification,
and with the following:

(1) In an unobstructed area, with let-
ters, and numerals identifying the
standards or specification (e.g. UN 1A1,
DOT 4B240ET, etc.).

(2) Unless otherwise specified in this
part, with the name and address or
symbol of the packaging manufacturer
or, where specifically authorized, the
symbol of the approval agency certi-
fying compliance with a UN standard.
Symbols, if used, must be registered
with the Associate Administrator. Du-
plicative symbols are not authorized.

49 CFR Ch. | (10-1-03 Edition)

(3) The markings must be stamped,
embossed, burned, printed or otherwise
marked on the packaging to provide
adequate accessibility, permanency,
contrast, and legibility so as to be
readily apparent and understood.

(4) Unless otherwise specified, letters
and numerals must be at least 12.0 mm
(0.47 inches) in height except that for
packagings of less than or equal to 30 L
(7.9 gallons) capacity for liquids or 30
kg (66 pounds) capacity for solids the
height must be at least 6.0 mm (0.2
inches). For packagings having a ca-
pacity of 5 L (1 gallon) or 5 kg (11
pounds) or less, letters and numerals
must be of an appropriate size.

(5) For packages with a gross mass of
more than 30 kg (66 pounds), the mark-
ings or a duplicate thereof must appear
on the top or on a side of the pack-
aging.

(b) A UN standard packaging for
which the UN standard is set forth in
this part may be marked with the
United Nations symbol and other speci-
fication markings only if it fully con-
forms to the requirements of this part.
A UN standard packaging for which the
UN standard is not set forth in this
part may be marked with the United
Nations symbol and other specification
markings for that standard as provided
in the ICAO Technical Instructions or
the IMDG Code subject to the following
conditions:

(1) The U.S. manufacturer must es-
tablish that the packaging conforms to
the applicable provisions of the ICAO
Technical Instructions or the IMDG
Code, respectively.

(2) If an indication of the name of the
manufacturer or other identification of
the packaging as specified by the com-
petent authority is required, the name
and address or symbol of the manufac-
turer or the approval agency certifying
compliance with the UN standard must
be entered. Symbols, if used, must be
registered with the Associate Adminis-
trator.

(3) The letters ““USA’” must be used
to indicate the State authorizing the
allocation of the specification marks if
the packaging is manufactured in the
United States.

(c) Where a packaging conforms to
more than one UN standard or DOT
specification, the packaging may bear
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more than one marking, provided the
packaging meets all the requirements
of each standard or specification.
Where more than one marking appears
on a packaging, each marking must ap-
pear in its entirety.

(d) No person may mark or otherwise
certify a packaging or container as
meeting the requirements of a manu-
facturing exemption unless that person
is the holder of or a party to that ex-
emption, an agent of the holder or
party for the purpose of marking or
certification, or a third party tester.

[Amdt. 178-97, 55 FR 52716, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
113, 61 FR 21102, May 9, 1996; 65 FR 50462, Aug.
18, 2000; 66 FR 45386, Aug. 28, 2001; 67 FR 61015,
Sept. 27, 2002]

Subpart A [Reserved]

Subpart B—Specifications for
Inside Containers, and Linings

SOURCE: 29 FR 18823, Dec. 29, 1964, unless
otherwise noted. Redesignated at 32 FR 5606,
Apr. 5, 1967.

§178.33 Specification 2P; inner non-
refillable metal receptacles.

§178.33-1 Compliance.

(a) Required in all details.
(b) [Reserved]

§178.33-2 Type and size.

(@) Single-trip inside containers.
Must be seamless, or with seams, weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed
one liter (61.0 cubic inches). The max-
imum inside diameter shall not exceed
3 inches.

[29 FR 18813, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-101, 58 FR 50237, Sept. 24, 1993;
66 FR 45386, Aug. 28, 2001]

§178.33-3

(a) By competent inspector.
(b) [Reserved]

Inspection.

DOT §178.33-8

§178.33-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

§178.33-5 Material.

(a) Uniform quality steel plate such
as black plate, electro-tin plate, hot
dipped tin plate, tern plate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
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container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.
(a) By competent inspector.

49 CFR Ch. | (10-1-03 Edition)

(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-5 Material.

(a) Uniform quality steel plate such
as black plate, electrotin plate, hot
dipped tinplate, ternplate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams. By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams. By welding, brazing or
soldering.

(c) Ends. The ends shall be of pres-
sure design.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]
§178.33a-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.008 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]
§178.33a-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
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per day, shall be pressure tested to de-
struction and must not burst below 270
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design, construc-
tion, finish and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33a-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2Q.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

Subpart C—Specifications for
Cylinders

SOURCE: Amdt. 178-114, 61 FR 25942, May 23,
1996, unless otherwise noted.

§178.35 General requirements  for
specification cylinders.

(a) Compliance. Compliance with the
requirements of this subpart is re-
quired in all details.

(b) Inspections and analyses. Chemical
analyses and tests required by this sub-
chapter must be made within the
United States, unless otherwise ap-
proved in writing by the Associate Ad-
ministrator, in accordance with sub-
part | of part 107 of this chapter. In-

§178.35

spections and verification must be per-
formed by—

(1) An independent inspection agency
approved Iin writing by the Associate
Administrator, in accordance with sub-
part | of part 107 of this chapter; or

(2) For DOT Specifications 3B, 3BN,
3E, 4B, 4BA, 4D (water capacity less
than 1,100 cubic inches), 4B240ET,
4AA480, 4L, 8, 8AL, 4BW, 39 (marked
service pressure 900 p.s.i.g. or lower)
and 4E manufactured in the United
States, a competent inspector of the
manufacturer.

(c) Duties of inspector. The inspector
shall determine that each cylinder
made is in conformance with the appli-
cable specification. Except as other-
wise specified in the applicable speci-
fication, the inspector shall perform
the following:

(1) Inspect all material and reject
any not meeting applicable require-
ments. For cylinders made by the bil-
let-piercing process, billets must be in-
spected and shown to be free from pipe,
cracks, excessive segregation and other
injurious defects after parting or, when
applicable, after nick and cold break.

(2) Verify the material of construc-
tion meets the requirements of the ap-
plicable specification by—

(i) Making a chemical analysis of
each heat of material,

(ii) Obtaining a certified chemical
analysis from the material manufac-
turer for each heat of material (a ladle
analysis is acceptable); or

(iii) If an analysis is not provided for
each heat of material by the material
manufacturer, by making a check anal-
ysis of a sample from each coil, sheet,
or tube.

(3) Verify compliance of cylinders
with the applicable specification by—

(i) Verifying identification of mate-
rial is proper;

(i) Inspecting the inside of the cyl-
inder before closing in ends;

(iii) Verifying that the heat treat-
ment is proper;

(iv) Obtaining samples for all tests
and check chemical analyses (NOTE:
Recommended locations for test speci-
mens taken from welded cylinders are
depicted in Figures 1 through 5 in Ap-
pendix C to this subpart for the specific
construction design.);

(v) Witnessing all tests;
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(vi) Verify threads by gauge;

(vii) Reporting volumetric capacity
and tare weight (see report form) and
minimum thickness of wall noted; and

(viii) Verifying that each cylinder is
marked in accordance with the applica-
ble specification.

(4) Furnish complete test reports re-
quired by this subpart to the maker of
the cylinder and, upon request, to the
purchaser. The test report must be re-
tained by the inspector for fifteen
years from the original test date of the
cylinder.

(d) Defects and attachments. Cylinders
must conform to the following:

(1) A cylinder may not be constructed
of material with seams, cracks or lam-
inations, or other injurious defects.

(2) Metal attachments to cylinders
must have rounded or chamfered cor-
ners or must be protected in such a
manner as to prevent the likelihood of
causing puncture or damage to other
hazardous materials packages. This re-
quirement applies to anything tempo-
rarily or permanently attached to the
cylinder, such as metal skids.

(e) Safety devices. Pressure relief de-
vices and protection for valves, safety
devices, and other connections, if ap-
plied, must be as required or author-
ized by the appropriate specification,
and as required in §173.301 of this sub-
chapter.

(f) Markings. Markings on a DOT
Specification cylinder must conform to
applicable requirements.

(1) Each cylinder must be marked
with the following information:

(i) The DOT specification marking
must appear first, followed imme-
diately by the service pressure. For ex-
ample, DOT-3A1800.

(ii) The serial number must be placed
just below or immediately following
the DOT specification marking.

(iii) A symbol (letters) must be
placed just below, immediately before
or following the serial number. Other
variations in sequence of markings are
authorized only when necessitated by a
lack of space. The symbol and numbers
must be those of the manufacturer.
The symbol must be registered with
the Associate Administrator; duplica-
tions are not authorized.

(iv) The inspector’s official mark and
date of test (such as 5-95 for May 1995)

49 CFR Ch. | (10-1-03 Edition)

must be placed near the serial number.
This information must be placed so
that dates of subsequent tests can be
easily added. An example of the mark-
ings prescribed in this paragraph (f)(1)
is as follows:

DOT-3A1800
1234
XY
AB 5-95
Or;
DOT-3A1800-1234-XY
AB 5-95
Where:
DOT-3A = specification number
1800 = service pressure
1234 = serial number
XY = symbol of manufacturer
AB = inspector’s mark
5-95 = date of test

(2) Additional required marking must
be applied to the cylinder as follows:

(i) The word “‘spun’ or “‘plug’” must
be placed near the DOT specification
marking when an end closure in the
finished cylinder has been welded by
the spinning process, or effected by
plugging.

(i) As prescribed in specification 3HT
(8178.44) or 3T (§178.45), if applicable.

(3) Marking exceptions. A DOT 3E cyl-
inder is not required to be marked with
an inspector’s mark or a serial number.

(4) Unless otherwise specified in the
applicable specification, the markings
on each cylinder must be stamped
plainly and permanently on the shoul-
der, top head, or neck.

(5) The size of each marking must be
at least 0.25 inch or as space permits.

(6) Other markings are authorized
provided they are made in low stress
areas other than the side wall and are
not of a size and depth that will create
harmful stress concentrations. Such
marks may not conflict with any DOT
required markings.

(9) Inspector’s report. Each inspector
shall prepare a report containing, at a
minimum, the applicable information
listed in CGA Pamphlet C-11 or, until
October 1, 1997, in accordance with the
applicable test report requirements of
this subchapter in effect on September
30, 1996. Any additional information or
markings that are required by the ap-
plicable specification must be shown
on the test report. The signature of the
inspector on the reports certifies that
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the processes of manufacture and heat
treatment of cylinders were observed
and found satisfactory.

(h) Report retention. The manufac-
turer of the cylinders shall retain the
reports required by this subpart for 15
years from the original test date of the
cylinder.

[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended at 66 FR 45185, Aug. 28, 2001; 67 FR
51652, Aug. 8, 2002]

§178.36 Specification 3A and
seamless steel cylinders.

(a) Type size and service pressure. In
addition to the requirements of §178.35,
cylinders must conform to the fol-
lowing:

(1) A DOT-3A cylinder is a seamless
steel cylinder with a water capacity
(nominal) not over 1,000 pounds and a
service pressure of at least 150 psig.

(2) A DOT-3AX is a seamless stainless
steel cylinder with a water capacity
not less than 1,000 pounds and a service
pressure of at least 500 psig, con-
forming to the following requirements:

(i) Assuming the cylinder is to be
supported horizontally at its two ends
only and to be uniformly loaded over
its entire length consisting of the
weight per unit of length of the
straight cylindrical portion filled with
water and compressed to the specified
test pressure; the sum of two times the
maximum tensile stress in the bottom
fibers due to bending, plus that in the
same fibers (longitudinal stress), due to
hydrostatic test may not exceed 80 per-
cent of the minimum yield strength of
the steel at such maximum stress. Wall
thickness must be increased when nec-
essary to meet the requirement.

(i) To calculate the maximum longi-
tudinal tensile stress due to bending,
the following formula must be used:

S=Mc/l

(iii) To calculate the maximum lon-
gitudinal tensile stress due to hydro-
static test pressure, the following for-
mula must be used:

S = A1 PIA:

where:

S = tensile stress—p.s.i.;

M = bending moment-inch pounds—(wl2)/8;

w = weight per inch of cylinder filled with
water;

I = length of cylinder-inches;

3AX
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c = radius (D)/(2) of cylinder-inches;

I = moment of inertia—0.04909 (D4—d4) inches
fourth;

D = outside diameter-inches;

d = inside diameter-inches;

A: = internal area in cross section of cyl-
inder-square inches;

A, = area of metal in cross section of cyl-
inder-square inches;

P=hydrostatic test pressure-psig.

(b) Steel. Open-hearth or electric steel
of uniform quality must be used. Con-
tent percent may not exceed the fol-
lowing: Carbon, 0.55; phosphorous, 0.045;
sulphur, 0.050.

(c) ldentification of material. Material
must be identified by any suitable
method, except that plates and billets
for hot-drawn cylinders must be
marked with the heat number.

(d) Manufacture. Cylinders must be
manufactured using equipment and
processes adequate to ensure that each
cylinder produced conforms to the re-
quirements of this subpart. No fissure
or other defect is permitted that is
likely to weaken the finished cylinder
appreciably. A reasonably smooth and
uniform surface finish is required. If
not originally free from such defects,
the surface may be machined or other-
wise treated to eliminate these defects.
The thickness of the bottoms of cyl-
inders welded or formed by spinning is,
under no condition, to be less than two
times the minimum wall thickness of
the cylindrical shell; such bottom
thicknesses must be measured within
an area bounded by a line representing
the points of contact between the cyl-
inder and floor when the cylinder is in
a vertical position.

(e) Welding or brazing. Welding or
brazing for any purpose whatsoever is
prohibited except as follows:

(1) Welding or brazing is authorized
for the attachment of neckrings and
footrings which are non-pressure parts
and only to the tops and bottoms of
cylinders having a service pressure of
500 psig or less. Cylinders, neckrings,
and footrings must be made of weldable
steel, the carbon content of which may
not exceed 0.25 percent except in the
case of 4130X steel which may be used
with proper welding procedures.

(2) As permitted in paragraph (d) of
this section.

(3) Cylinders used solely in anhy-
drous ammonia service may have a %
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inch diameter bar welded within their
concave bottoms.

(f) Wall thickness. For cylinders with
service pressure less than 900 pounds,
the wall stress may not exceed 24,000
psig. A minimum wall thickness of
0.100 inch is required for any cylinder
over 5 inches outside diameter. Wall
stress calculation must be made by
using the following formula:

S = [P(1.3D2+0.4d2)]/(D2—d?)

Where:

S = wall stress in psi;

P = minimum test pressure prescribed for
water jacket test or 450 psig whichever is
the greater;

D = outside diameter in inches;
d = inside diameter in inches.

(g) Heat treatment. The completed cyl-
inder must be uniformly and properly
heat-treated prior to tests.

(h) Openings in cylinders and connec-
tions (valves, fuse plugs, etc.) for those
openings. Threads are required on open-
ings.

(1) Threads must be clean cut, even,
without checks, and to gauge.

(2) Taper threads, when used, must be
of length not less than as specified for
American Standard taper pipe threads.

(3) Straight threads having at least 6
engaged threads are authorized.
Straight threads must have a tight fit
and calculated shear strength of at
least 10 times the test pressure of the
cylinder. G